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The impact of residential density on vehicle usage and fuel consumption: Evidence from national samples
This paper investigates the impact of residential density on household vehicle usage and fuel consumption. We estimate a
simultaneous equations system to account for the potential residential self-selection problem. While most previous studies
focus on a specific region, this paper uses national samples from the 2001 National Household Travel Survey. The
estimation results indicate that residential density has a statistically significant but economically modest influence on
vehicle usage, which is similar to that in previous studies. However, the joint effect of the contextual density measure
(density in the context of its surrounding area) and residential density on vehicle usage is quantitatively larger than the
sole effect of residential density. Moving a household from a suburban to an urban area reduces household annual
mileage by 18%. We also find that a lower neighborhood residential density induces consumer choices toward less fuel-
efficient vehicles, which confirms the finding in Brownstone and Golob (2009). •Density has a significant but small impact
on household vehicle use.•Changing land type has a larger impact on household vehicle use.•Including household
characteristics eliminates self-selection bias. © 2013 Elsevier B.V.
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Vehicle Fuel-Efficiency Choices, Emission Externalities, and Urban Sprawl
This paper shows that the city where both congestion externalities and externalities from greenhouse gas emissions are
corrected by efficient policies is more compact than the laissez-faire equilibrium city. Motivated by recent empirical studies
showing a positive relationship between population density and vehicle fuel-efficiency, the consumer is assumed to
choose vehicle fuel-efficiency jointly with housing consumption and residential location. By incorporating the consumer's
vehicle choice into the standard-type urban model, we can represent the total amount of vehicle emissions released by the
city residents. We first establish the well-known result that congestion externality is the source of market failure associated
with excessive urban sprawl. We then claim that vehicle emissions are an additional source of market failure, which also
leads to excessive urban sprawl. The source of excessive sprawl arising from emission externalities is the uses of larger
and less-fuel efficient vehicles by suburban residents, which is different from that of congestion externalities. We also
analyze the effect of the Corporate Average Fuel Efficiency (CAFE) regulation on the urban spatial structure.
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Endogenous vehicle-type choices in a monocentric city
Motivated by several empirical studies showing a positive relationship between residential density and vehicle fuel
efficiency chosen by the residents, this paper presents a modified monocentric city model with endogenous vehicle-
typechoices. Consumers are assumed to explicitly consider driving inconvenience in the choice of vehicle sizes, and the
resulting commuting cost is a function of residential density. This vehicle-type choice problem is embedded in an
otherwise standardmonocentric city model. A convenience-related advantage in less-dense areas makes our bid–rent
curve flatter than that in the standard model. Comparative static analyses suggest that an increase in commuting cost per
mile, especially from increasedunit cost of driving inconvenience, may induce spatial expansion of the city. Since driving
inconvenience is lower in less-dense suburbs, the increased unit cost of driving inconvenience pulls people toward
suburbs, potentially leading to urban sprawl. Part of comparative static analysis shows how the city's vehicle fuel efficiency
depends on the city characteristics such as population and agricultural rent.
 
General information
State: Published
Organisations: Department of Transport, Transport policy and behaviour
Authors: Kim, J. (Intern)
Keywords:  (Monocentric city model, Vehicle fuel efficiency, Driving inconvenience, Urban sprawl)
Pages: 749-760
Publication date: 2012
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Regional Science and Urban Economics
Volume: 42
Issue number: 4
ISSN (Print): 0166-0462
Ratings: 
BFI (2015): BFI-level 1 
Scopus rating (2015): 1.328 1.335 
BFI (2014): BFI-level 1 
Scopus rating (2014): 1.073 1.318 
BFI (2013): BFI-level 1 
Scopus rating (2013): 1.314 1.286 
ISI indexed (2013): ISI indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): 1.429 1.728 
ISI indexed (2012): ISI indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): 0.871 1.135 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): 1.03 1.34 
BFI (2009): BFI-level 2 
Scopus rating (2009): 1.083 1.479 
BFI (2008): BFI-level 2 
Scopus rating (2008): 1.453 1.694 
Scopus rating (2007): 0.987 1.312 
Scopus rating (2006): 0.82 1.233 
Scopus rating (2005): 0.765 1.241 
Scopus rating (2004): 1.42 1.388 
Scopus rating (2003): 1.203 1.291 
Scopus rating (2002): 1.146 1.518 
Scopus rating (2001): 0.87 1.118 
Scopus rating (2000): 0.74 0.795 
Scopus rating (1999): 0.845 0.839 
Original language: English
DOIs: 
10.1016/j.regsciurbeco.2012.05.005 
Source: dtu
Source-ID: n::oai:DTIC-ART:elsevier/366643465::33943
Publication: Research - peer-review › Journal article – Annual report year: 2012
 
